Abstract-This paper considers that there is an inseparable interaction between technological innovation and industrial agglomeration, and it plays a role that cannot ignored in energy conservation and emission reduction, it has added the technical innovation index while studying the mechanism of industrial agglomeration on the environment. Mainly using panel data from 30 provinces (excluding Tibet, Hong Kong, Macao and Taiwan) from 1998 to 2014, empirically analyze the relationship between industrial agglomeration, technological innovation and environmental pollution under the new normal.
INTRODUCTION
Since the reform and opening up, industrial agglomeration and expansion inevitably exacerbated pollutant emissions, resulting in a deteriorating environment. Scholars have gradually shifted their research focus from the positive externalities of agglomeration to environmental pollution. However, since 2009, China has begun to focus on the economic development, while paying attention to environmental protection, improving quality and efficiency, and encouraging new economic developments, the status quo of environmental pollution has changed.
Taking the main pollutants in the exhaust gas as an example, according to the "2015 China Environmental Status Bulletin", the total amount of sulfur dioxide emissions in 2015 was 18.591 million tons, down 5.8% from 2014 and 18.0% from 2010; nitrogen oxide emissions The total amount was 18.518 million tons, down 10.9% from 2014 and down 18.6% from 2010. Obviously, the data shows that environmental pollution has improved in 2015, Has the role of industrial agglomeration changed? This paper has carried out research based on the above questions. Considering that there is an inseparable interaction between technological innovation and industrial agglomeration, and it plays a role that cannot ignore in energy conservation and emission reduction, it has added the technical innovation index while studying the mechanism of industrial agglomeration on the environment. Mainly using panel data from 30 provinces (excluding Tibet, Hong Kong, Macao and Taiwan) from 1998 to 2014, empirically analyze the relationship between industrial agglomeration, technological innovation and environmental pollution under the new normal. This research is conducive to the formulation of China's energy-saving emission reduction targets and policies, improving the current situation of frequent smog, and has important practical significance for the rapid and rapid development of China's economy in contemporary society.
II. ANALYSIS METHOD AND ORIGIN OF DATA

A. Pollution Discharge (POL)
The exhaustive pollutants, wastewater pollutants and solid pollutants in the real world are huge and difficult to measure. According to relevant literatures, most scholars use industrial sulfur dioxide emissions as indicators to measure pollution emissions (POL). In combination with reality, China is a country with a large amount of sulfur dioxide emissions, sulfur dioxide is also a major component of atmospheric pollutants, and relevant data is easy to collect. Therefore, this paper also uses this measurement method.
B. Industrial Agglomeration (IAG)
There are many indicators for the degree of industrial agglomeration. Today, the measurement indicators adopted by scholars at home and abroad are location entropy, which can also eliminate the regional scale difference factors, and can better measure the spatial distribution of factors in a certain region, reflecting a certain the degree of specialization in the industrial sector. Yang Renfa (2013), Yuan Yijun, Xie Ronghui (2015), Huang Juan, Wang Mingjin (2016) and others used the location entropy index to calculate the degree of industrial agglomeration in the industrial structure research. This paper draws on the ideas of predecessors, measures the industrial agglomeration by the size of location entropy, and selects the industrial total output value calculating location quotient.
C. Technology Innovation (INN)
Industrial agglomeration has the effect of promoting knowledge and technology spillovers, which can promote more enterprises in the agglomeration area to innovate, and technological innovation plays an invaluable role in energy conservation and emission reduction. We know that the most direct expression of technological innovation is patents, but there is a time lag between patent application and acceptance. Considering the availability of data, this paper selects the domestic patent application acceptance as an indicator to measure technological innovation.
D. Other Control Variables
1) Environmental awareness (ENC):
With the development of the times, the importance of environmental awareness is self-evident. The strength of environmental awareness of the government and the public directly linked to the intensity of local environmental pollution. Therefore, this paper ranks environmental awareness as the first of other control variables, and the proportion of industrial environmental pollution control investment in GDP over the years measures the degree to which the local government pays attention to the environment.
2) Dustrial Structure (STR): Promoting the optimization and upgrading of industrial structure is a long-term priority in China's economic and social development process, accelerating the transformation of labor-intensive industries to capital-driven and technology-intensive industries. I selected the proportion of the tertiary industry as a measure of the industrial structure in this paper.
3) Foreign Direct Investment (FDI):
There are not many documents on the relationship between FDI and environmental pollution. As for today, it divided into two factions: some scholars believe that FDI has intensified environmental pollution and even proposed the famous "pollution". At the same time, other scholars believe that FDI will not only pollute the environment, but also contribute to the improvement of environmental pollution. Based on this, this paper will use the actual use of FDI in each province to measure.
4) Economic development level (PGDP):
China's new economic normality began in 2009 (Li Yang, 2014). Since then, China's economic development has entered a new era of shifting speed, improving quality and increasing efficiency. Then, under the new normal, whether China's economic development level has a new feature on the regional environment is worth studying. This paper selects the per capita GDP of each province as a measure to carry out the regression.
At present, most of the literatures focus on the two-way research on industrial agglomeration and environmental pollution, or the one-way research perspective of environmental regulation on technological innovation. The research on industrial agglomeration, technological innovation and environmental issues is relatively rare, and only near it only began to appear in a year or two.
Based on the previous literature, this paper proposes hypotheses and conducts research in the following aspects:
 H1: Due to the strong correlation between industrial agglomeration and economic growth, it assumed that the relationship between industrial agglomeration and regional environment in China also follows the environmental Kuznets curve (EKC).
 H2: Construct a theoretical model of industrial agglomeration and technological innovation for environmental pollution and conduct regression analysis. It suspected that the interaction between technological innovation and industrial agglomeration has a negligible impact on the environment.
 H3: Because the existing literature tells us that there is a process of interaction coupling between industrial agglomeration and regional environment, the evolution from negative externality to positive externality requires a threshold. Then this paper guesses that technological innovation will affect this threshold.
Based on the above assumptions, this paper will construct a series of theoretical models between industrial agglomeration, technological innovation and environment, and empirically study the specific correlation effects between industrial agglomeration, technological innovation and environment, especially in which technological innovation may play a role. The important threshold function. Based on previous studies, this paper constructs a panel model of industrial agglomeration, technological innovation and environmental pollution (in order to avoid heteroscedasticity, this paper adopts a logarithmic model), and introduces the squared term of industrial agglomeration and industry based on linear model. An interaction between agglomeration and technological innovation, and a systematic regression analysis.
The specific model constructed as follows:
lnPOL it =α 0 +α 1 lnIAG it +α 2 lnINN it +α 3 lnENC it +α 4 lnSTR it + α 5 lnFDI it +α 6 lnPGDP it +ε it (1) In the formula (1), i represents the region, t represents the time, the interpreted variable POL represents the degree of environmental pollution, the explanatory variables are IAG (industrial agglomeration) and INN (technical innovation); other control variables are ENC (environmental awareness), STR (industrial structure), FDI (foreign direct investment) and PGDP (economic development level); α0 represents constant term, α1 to α6 are coefficients of each variable respectively, ε it is a random error term.
As a simple basic model:
(1)Only considers the linear relationship between industrial agglomeration, technological innovation and other control variables and environmental pollution. It will not described in detail, and the subsequent models will developed on this basis. to verify whether there is a nonlinear relationship between industrial agglomeration and environmental pollution. The degree of agglomeration is different and the "inverted Ushaped" curve relationship is presented, which is also consistent with the environmental Kuznets curve (verification H2). (1), and introduce all the control variables to consider the goodness and stability of the final model.
III. ANALYSIS OF REGRESSION RESULTS
Because of the limited sample size of the problem we are studying, I also refer to Woodridge's view: He thinks that the fixed effect model is the most suitable for macro data, so this paper chooses the fixed variable intercept model. The regression results are shown in the " Table II".   TABLE II. PANEL DATA REGRESSION RESULTS In the above table, a simple linear model (1) shows that an increase in industrial agglomeration (IAG) will increase sulfur dioxide emissions. Similarly, an increase in technological innovation will also reduce sulfur dioxide emissions with a coefficient of -0.16 and significant variables. The positive role of technological innovation in energy conservation and emission reduction. Other variables such as FDI, the test results show that the variables are not significant and negatively correlated with sulfur dioxide emissions, which is inconsistent with the facts, indicating that the linear model is unreasonable.
Model
Model (2) introduced the squared term of per capita GDP (PGDP) based on model (1) . The model goodness of fit did not decrease, and the variables passed the 1% significance level test. The lnPGDP2 coefficient is about -1.404, which fully verifies the authenticity of the H1 (hypothesis 1) environmental Kuznets curve (EKC), that is, the impact of economic development level (PGDP) on environmental pollution shows an inverted U-shaped "When the economy develops to a certain level, it will help to improve environmental pollution."
Inspired by model (2), model (3) changed the squared term of GDP per capita to the squared term of industrial agglomeration (IAG2) to verify whether there is a nonlinear relationship between industrial agglomeration and environmental pollution. The results show that: The influence coefficient of lnIAG2 on sulfur dioxide emissions is negative, similar to model (2), which fully shows that there will be an "inverted U-shaped" curve relationship between environmental pollution and industrial agglomeration due to different aggregation levels. When the threshold value is 1.06, Industrial agglomeration will play an important role in improving environmental pollution. Specifically, when the industrial agglomeration level is lower than the threshold of 1.06, the capacity expansion leads to the resource consumption rate exceeding the resource regeneration rate and environmental carrying capacity, and the environmental pollution continues to deteriorate; and when the industrial agglomeration level is raised to a certain level, the industrial agglomeration The technology spillover effect is obvious, which promotes the technological innovation of the enterprise, and the production efficiency and management level are also improved.. The industrial agglomeration triggers the economies of scale, so the environment can improved.
Model (4) introduced the interaction term of industrial agglomeration and technological innovation (IAG· INN) and found that the coefficient of the variable is negative, indicating that the correlation effect between industrial agglomeration and technological innovation can reduce environmental pollution to a certain extent, fully demonstrating In this paper, the necessity of adding technological innovation elements in the model of industrial agglomeration and environmental pollution, H2 (hypothesis 2) can be verified.
Model (5) introduces the squared term of industrial agglomeration (IAG2) and the interaction term of industrial agglomeration and technological innovation (IAG· INN). At this time, the threshold value changes to 1.026 (e^(0.13*2*0.10)), the technical innovation element It can really affect the inflection point value of industrial agglomeration to improve the degree of environmental pollution, that is, the threshold value of "inverted U-shaped curve". This suggests that we can try to reduce the inflection point value of the enterprise by improving the technological innovation ability, so that the conditions of the positive externality of the aggregate greater than the negative externality of the environment can be relaxed.
Model (6) introduces all the control variables to test the stability of the model. Observed data can found that the variables have not changed too much, the symbols are consistent, and the models and variables are significant.
IV. CONCLUSIONS AND POLICY RECOMMENDATIONS
A. Conclusion
This paper takes the industrial agglomeration and technological innovation impact on the environment as the starting point, and uses the panel data of 30 provinces in China from 1998 to 2014 to conduct empirical analysis to explore the level of industrial agglomeration, the level of technological innovation, and the relationship between industrial agglomeration and technological innovation. The effect of the effect on environmental pollution, explore the complex nonlinear relationship between industrial agglomeration and the environment, test the key role of technological innovation in the mechanism of industrial agglomeration on environmental pollution, and determine the important role of technological innovation in energy conservation and emission reduction. corresponding to the hypothesis one by one summed up the following conclusions:
 The environmental Kuznets curve (EKC) has authenticity, and the relationship between economic development level and regional environment shows an "inverted U-shaped" curve.
 Under the new normal state, the relationship between industrial agglomeration and regional environment in China also follows the environmental Kuznets curve, which rises first and then falls. When the location entropy index crosses the threshold of 1.06, industrial agglomeration will improve the environmental pollution. From the location index of the past 30 provinces in China, most of them are between 0.8 and 1, at the threshold. On the left, it means that under the current situation, the level of industrial agglomeration in various provinces has not yet reached the "threshold value" that can improve environmental pollution.
 Technological innovation has a significant impact on pollution emissions, and full use of technological innovation can more effectively carry out energy conservation and emission reduction work. In addition, the impact of technological innovation on the threshold value cannot ignored. It is also one of the channels to improve the environment by accelerating technological innovation and lowering the threshold of industrial agglomeration.
B. Policy Recommendations
 Implementing the innovation-driven strategy should promote the industrial clustering of regional industries in real time, truly bring into play the agglomeration effect of the industry, and achieve the simultaneous improvement of regional environmental quality and economic development. Industry agglomeration has a significant role in promoting enterprise innovation decision-making and new product output in the region, and brings innovation benefits and technological spillover effects of regional development. Therefore, the government should increase financial subsidies and policy inclinations for enterprises' scientific and technological innovation funds, change the existing labor-intensive and low-end processing development models, and effectively promote the improvement of industrial agglomeration levels in the region. Implement technological innovation, break through the bottleneck of industrial agglomeration development, and accelerate the breakthrough of the "threshold value" of industrial agglomeration in inland areas.
 Increase financial support for enterprise technology innovation, change the existing labor-intensive and low-end processing development models in each province, accelerate the promotion of high-end industrial agglomeration and industrial chain upgrading, and rely on technological progress to break through the bottleneck of agglomeration development. Accelerate the breakthrough of industrial agglomeration to bring into play the "threshold value" of environmental positive externalities, achieve a win-win situation of agglomeration development and environmental pollution; In-depth reform, encourage enterprises to innovate in technological innovation, encourage enterprises to cooperate with universities and scientific research institutions, and use technology, industry and research alliances to improve technological innovation. Efficiency, promote the transformation of scientific and technological achievements; Vigorously develop the service industry in coastal provinces, improve the level of high-end service industry agglomeration and service industry, not only enhance the attractiveness of foreign investment, but also provide support for the development of local enterprises.
 Improve the access threshold mechanism of the agglomeration area, and increase the assessment of the technological innovation capability and the discharge regulation capacity of enterprises entering the agglomeration area. The limitation of the environmental access threshold in the agglomeration area depends on the ability of the enterprise to innovate in science and technology. The enterprises in the agglomeration area must have strong scientific and technological innovation capabilities, and the R&D expenditures occupy a large proportion of the total expenditure and the ability to upgrade production technology.
